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cap (66) of the insulating shell (44). 
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Detailed Description 

The present invention relates to a temperature controllable tank container of the type comprising a tank 
mounted between a pair of end frames, and an insulating sheU extending round the tank and substantially 
enclosmg the tank, longitudinally disposed, elongated ducts being provided between the insulating shell 
and the tank wall for carrying a heat transfer medium in one dhection and for returning the heat transfer 
medium in the other dkection along the tank, and conmiunicating means at one end of the tank to connect 
the duct carrying the heat transfer medium in one direction with the duct carrying the heat transfer 
medium in tlie other direction, the ducts at the other end of the tank terminating in a respective inlet and 
outlet for connecting to a heating or cooling means. In particular the invention relates to a refrigerated 



.tank container, although needless to say, it is not limited to a refrigerated tank container. 

Refrigerated tank containers are known, British Patent Specification No. 2,049,628 discloses a 
refrigerated tank container which comprises a tank mounted within a framework, the framework 
comprises end frames joined by longitudinal top and bottom side members. The walls of the framework 
are completely closed by insulating panels, which define with the tank a cavity fr)r the circulation of a 
cooling medium for cooling the tank and its contents. A horizontal partition wall extending between the 
side and end walls of the framework and the tank forms an upper and lower chamber. An inlet and outlet 
is provided in one end wall to respective chambers, so that a cooling medium can flow from the inlet over 
the lower portion of the tank in the lower chamber and return in the upper chamber to the outlet. 

Such tank containers, in general, are adapted to be connected into an external refrigerating unit or into a 
refrigerating system of a ship, road tanker or the like, from which the cooling medium is derived. 

Such insulating tanks suffer from a considerable number of disadvantages. Firstly, the chambers for the 
cooling medium are of relatively large volume, and thereby require a considerable volume of cooling 
medium. Air is generally used as the cooling medium, and thus a refiigerating unit for cooling or cliilling 
the air must be of a relatively large capacity to handle the volume of air required. A fiirther disadvantage 
of known refrigerated tank containers is that the insulating material can be relatively easily damaged or 
punctured. By virtue of the fact that the insulating panels are formed in the walls of the framework, they 
are prone to damage as a result of being knocked against anotlier container or other obstacle or 
obstruction. A further disadvantage of these known tank containers is that because of the large volume of 
air required, they tend to be relatively ineflficient. 

In alternative constructions of refiigerated tank containers, a cooling coil for carrying a liquid refrigerant 
is wound round the tank. In general, heat insulating material is provided around the cooling coils. These 
tank containers also suffer from many disadvantages. A particular disadvantage is that the coils caiTying 
the liquid refrigerant can readily easily be damaged, thereby leading to leakage of the refiigerant. This 
causes the refrigerating unit to be ineffective. Furthermore, it has been found in practice that these tank 
containers, in general, tend to be relatively inefficient. 

Similar difficulties arise in the case of tank containers where the heat transfer medium is used for heating 
the tank. 

There is therefore a need for a tank container which overcomes the problems of known tank containers. 

The temperature controllable tank container according to the invention overcomes the problems of 
known tank containers by virtue of the fact that two longitudinally disposed, elongated side ducts are 
provided for cariying the heat transfer medium in one direction, one of the side ducts being provided on 
one side of the tank and the other side duct being provided on the opposite" side of the tank, the side ducts 
being provided in substantially similar locations on their respective sides of the tank, and the insulating 
shell abuts a lo wer portion of the tank wall between the side ducts. 

The advantages of the tank container accordmg to the invention are many. A particularly importaat 
advantage of the tank container is that it veiy effectively optimises between the amount of heat 
transferred to or from the tank and the size of the tank container. In other words, the tank container 
according to the invention can be provided as a relatively slim tank, and at the same time relatively high 
heat transfer to or from the tank is achieved. Furthermore, because of the arrangement of the side ducts, 
the quantity of heat transfer medium required is retained to a minimum, while at the same time good heat 



transfer characteristics are achieved. This, it will be appreciated, provides a tank container of a relatively 
high elBciency. Furthermore, where the tank including the insulating shell is provided internally of the 
outer dimensions of the end frames, the insulating shell is less prone to damage which could in many 
instances lead to leakage of the heat transfer medium. This, it will be appreciated, cojisiderably improves 
the efficiency of the tanic container. Furthermore, where the heat transfer medium is air, a further 
advantage is acliieved in that even if the insulating shell is damaged and leaks slightly, the tank container 
will still effectively operate, although at a sliglitly reduced efficiency. However, the damage to the 
insulating container, in general, will not render the tank container unserviceable, which would arise in 
certain known constructions of tank containers. 



A further advantage of the invention is the fact that because of the construction of the tank container, a 
relatively inexpensive tank container can be produced which is also relatively easy to manufacture. 

In one embodiment of the invention, the duct for carrying the heat transfer medium in the other direction 
is provided by at least one longitudinally disposed, elongated top duct extending along tlie top of the 
tank. 

The advantage of tliis feature of the invention is that it flirther increases the efficiency of the tank 
container, and by virtue of the fact that the duct is provided on the top of the tank, the insulating shell at 
this point is less prone to damage which could result m leaks from tlie top duct. 

In another embodhnent of the invention, the side ducts are arranged so that a longitudinal centre line of 
each duct co-mcides with a horizontal plane of the tank which extends through a longitudinal centre line 
of the tank. 



The advantage of this feature of the invention is the fact that by substantially centrally aligning the side 
ducts maximum efficiency of heat transfer is achieved. 

In a further embodiment of the invention, each side duct extends over at least 10% of the outer 
circumference of the transverse cross section of the tank. 

The advantage of this feature of the invention is that it provides a tank container with relatively good heat 
transfer efficiency. 

Preferably, each side duct is of arcuate cross section. 

The advantage of this feature of the invention is that it provides for a relatively slun construction of tank 
and accordingly tank container, while it also reduces the amount of heat transfer medium required to a 
minunum. 



Advantageously, a pair of top ducts are provided, the top ducts being equi-spaced on either side of a 
central vertical plane of the tank, each top duct extending over at least 2% of the outer circumference of 
the transverse cross section of the tank. 

The advantage of this feature of the invention is that it further increases the heat transfer efficiency of tlie 
tank container. 

In one embodiment of the invention, the tank is of cylindrical construction having an elongated cylindrical 
portion closed by end caps, the insulating shell bemg of partly cyUndrical construction and extends around 




^ the tank and abuts portions of the tank, and a top portion of the insulating shell extends upwardly to form 
each top duct. 

The advantage of this feature of the invention is that it provides a relatively slim construction of tank, and 
m turn a relatively uncumbersome tank container. Furthermore, because the insulating shell substantially 
follows the contour of the tank, the insulating shell, in general, falls well within the outer dimensions of 
the end jframes and accordingly is less prone to damage which could result m leakage of the heat transfer 
medium. 

Preferably, the insulating shell comprises a heat insulating material disposed between an outer skin 
formed of sheet material and an inner skin formed by portion of the tank wall and plate members which 
form the ducts. 

The advantage of this feature of the invention is that it provides a relatively efl&cient and mexpensive 
construction of tank container. It also leads to a relatively easily manufactured tank contmner. 

Advantageously, the insulating shell is closed at one end by an end cap spaced apart from the end cap of 
the tank to form the communicating means, the end cap being of a heat insulating material. 

Tliis feature of the invention also leads, to a relatively efficient construction of tank container,, and it 
provides a tank container which is easily manufactured and relatively inexpensive. 

In a further embodiment of the invention, a cooluig means provided by a refrigeratmg unit to cool the 
heat transfer medium is mounted in the end frame adjacent the inlet and outlet of the ducts, the 
refrigerating unit bemg connected to the inlet and outlet for circulation of the heat transfer medium 
through the side and top ducts, means to circulate the heat transfer medium being provided, so tliat the 
heat transfer medium is delivered from the refrigeratmg unit to the side ducts and returned to the 
refrigerating unit through each top duct. 

The advantage of this feature of the invention is that it provides a self contained tank container, and 
accordingly provides a relatively efl&cient tank container which is relatively easily constructed, relatively 
inexpensive and convenient to use. 

The invention will be more clearly understood from the following description of a preferred embodiment 
thereof, given by way of example only with reference to the accompanying drawings, in which: 

• Fig. 1 is a perspective view of a tank container . according to the invention. 

Fig. 2 is a perspective view of the tank container of Fig. 1 from a different direction, 

• Fig. 3 is a partly cut away perspective view of the tank container of Fig. 1, 

• Fig. 4 is a partly cut away perspective view of the tank container of Fig. 1 , 

• Fig. 5 is a partly cut away perspective view of portion of the tank container of Fig. 1, 

• Fig. 6 is a partly cut away side elevational view of the tank container of Fig. 1, 

• Fig. 7 is a cross sectional view of the tank container of Fig, 1 on the lines VII-VII of Fig. 6, 

• Fig. 8 is a partly cut away perspective view of portion of the tank container of Fig. 1, 

• Fig. 9 is a sectional view of a detail of the tank container of Fig. 1 on the line IX-IX of Fig. 7, 

• Fig. 10 is a perspective view of a detail of the tank container of Fig. 1 under construction. 

• Fig. 1 1 is another perspective view of portion of the tank of Fig. 1 under construction, and 

• Fig. 12 is a diagrammatic sectional view of portion of the tank container of Fig. 1. 



Referring to the drawings, there is provided a temperature controllable tank container according to the 
invention, in this case a refrigerated tank container indicated generally by the reference numeral 1 . The 
tank container 1 comprises a tank 3 of stainless steel material for containing bulk material, in this case 
hquids to be kept in a refrigerated condition. The tank 3 is of cylindrical construction, having a cylindrical 
portion 4 formed by a cylindrical wall 5. Convex dished end caps 6 and 7 close the cylmdrical portion 4. 
Three stiffening hoops 9 also of stainless steel material extend circumferentially around the tank 3, One 
hoop 9 is provided centrally between the ends of the tank, wliile the other two hoops are provided 
towards the end caps 6 and 7, The tank 3 is mounted between a pair of end frames, namely a front end 
frame 14 and a rear end frame 15, The end frames 14 and 15 are constructed to ISO standards. 

The rear end frame 15 comprises a pair of upstanding members 16 which extend between corner castings 
17 to ISO standards and are welded thereto. Top and bottom cross members 19 and 20 respectively 
extend between and are welded to the castings 17. Stabilising members 21 extend between the top and 
bottom cross members 19 and 20 and the upstanding members 16. Carrier members 22 extend from the 
corner castings 17 in a generally diagonal direction to the stabilising members 2L The upstanding 
members 16, cross members 19 and 20, stabihsing members 21 and carrier members 22 are aU of box 
section steel welded together. Four bearer members 22 extend from the carrier members 22 to the tank 3 
for supporting and securing the tank 3 to the end frame 15. The bearer members 23 are formed from bent 
plate metal material and are welded to the carrier members 22 and to the tank 3 at 24. A reinforcing 
member 25 of box section extends from each corner casting 17 and is also welded to the bearer members 
23. 

The front end frame 14 comprises an mner framework 26 and an outer framework 27. The outer 
framework 27 comprises a pair of upstanding members 28 and top and bottom cross members 29 and 30 
extending between and welded to comer castings 31. The upstanding members 28 and cross members 29 
and 30 are all of box section material and are similar to the members 16, 19 and 20 of the rear end frame 
15. The castings 3 1 are to ISO standards and are similar to the castings 17. Four longitudinal reinforcing 
members 32 also of box section material are welded to and extend from the comer castings 31. The inner 
framework 26 comprises a pair of upstanding members 33 welded to the reinforcing members 32 and top 
and bottom cross members 34 and 35 also welded to the reinforcing members 32, Stabilising members 36 
and carrier members 37 similar to the stabilising members 21 and carrier member 22 of the rear end frame 
15 are provided in the inner framework 26. Bearer members 38 similar to the bearer members 23 extend 
from the carrier members 37 and reinforcing members 32 and are welded to the tank 3 at 39. Diagonal 
members 40 also of box section material fiarther strengthen the front frame 14. 

A refrigerating unit 42 in this case a container reefer umt is mounted in the front end frame 14 for cooling 
a heat transfer medium, in this case air for circulating around the tank 3. A heat insulating shell 44 
extends round the tank 3 and virtually completely encloses the tank 3. Flow ducts in tliis case provided by 
a pair of side ducts 45 on each side of the tank 3 carry chilled air in the direction of the arrows A for 
cooling the tank 3 from the refrigerating unit 42 along the sides of the tank 3, see Fig. 6. Return top ducts 
46 return the cWlled air to the refrigerating unit 42 in the direction of the arrows B. The ducts 45 and 46 
are provided between the tank wall 5 and the insulating shell 44 and communicate with each other at the 
end of the tank 3 tlirough a chamber 47 formed between the end cap 7 and the insulating shell 44. Arrows 
C illustrate how the chilled air flows from the side ducts 45 to the top ducts 46 over the end cap 7 of the 
tank 3, see Fig. 7. The side ducts 45 terminate in inlets 85 and the top ducts 46 terminate in outlets 86 at 
their other ends adjacent the front end cap 6 of the tank 3. As can be seen, the bearer members 23 and 38 
extend through the insulating shell 44. Before describing the insulating shell 44 in detail, the construction 
of the side and top ducts 45 and 46 will first be described. 



. Each side duct 45 is formed by a pJate member 49 extending the length of the tank 3 and joined to the 
tank 3 by side plates 50 welded to the tank 3. In this case, the plate member 49 and side plates 50 are 
integrally formed from sheet metal bent at 51. As can be seen, each plate member 49 is of arcuate shaoe 
and thus the side ducts 45 are of arcuate cross section. The centre of curvature of the plate members 49 
co-mcides with the longitudinal centre line 54 of the taiJc 3. The side ducts 45 are positioned on each side 
o± the tank 3 in similar locations. In this particular case, a centre Hne 52 of each duct 45 substantially 
co-mcides with the horizontal plane 53 of the tank 3 passing through the centre line 54 see Fig 7 
Further, the width of each side duct 45 between the side plates 50 is such that approxiiiately 25% of the 
outer circumterence ot the transverse cross section of the tank 3 is covered by each side duct 45 In other 
words refemng to Fig. 7, the distance between the side plates 50 of each side duct 25 is substantially 

• 25 /o of the outer circumference of the transverse cross section of the tank 3 and the side ducts 45 e4end 
symmetrically about the horizontal plane 53 . . 

Each top duct 46 is formed by a top plate 57 and side plates 58 and 59. The plates 57 58 and 59 are 
integrally fornied of sheet metal bent at 80. The side plate 58 is welded to the tank 3 at 61 while the side 
plate 59 IS welded to the adjacent side plate 50 of the side duct 45 at 62. As can be seen, the top ducts are 
disposed on either side of a vertical plane 105 through the centre line 54 of the tank, and are equi-spaced 
therefrom, see Fig^ 7. The top ducts 46 extend as can be seen for approximately 7% of the outer 
circuraterence of the transverse cross section of the tank. 

The insulating shell 44 comprises a partly cylindrical portion 65 and a top portion 64 extending upwardly 
from the cyhndncal portion 65. A rear end cap 66 and a front end cap 67 closes the insulatrng^shell 44 
The cylindrical portion 65 and top portion 64 are formed with an imier and outer skin and he;t insulating 
material 75 retained between the inner and outer skins. The imier skin is formed by portions of the 
cvhndncal tank n wall 3 at 68 and 69 and by the plate members 49, 50, 57, 58 and 59 which form the 
side and top ducts respectively. The outer skin is formed by a partly cylmdrical skin of sheet metal 71 and 
a top outer skin 72 also of sheet metal. The cylindrical sheet metal skin 71 is joined to the top sheet metal 
'f^H- i ^r^.^^'^^'J'^ the joints 73 and to the bearer members and top cross members 19 and 29 
of the front and rear frames 14 and 15 also by pop rivets 74. In this case the insulating material 75 is 
expanded polyurethene which is poured in liquid form into the space between the imier and outer skins 
and allowed to set. 

The end cap 66 is also formed by an inner and outer skin 76 and 77 respectively also of sheet metal with 
expanded polyurethene msulatmg material 78 retained between the skins 76 and 77. The sheet metal skins 
76 and 77 are secured by pop rivets 79 to the rear end frame 15. 

The plate members 49 and 50 forming the side ducts extend to the inner skin 76 of the end cap 66 
Similarly, the plate members 57, 58 and 59 of the top ducts 46 also extend to the inner skin 76 of the end 
cap 66. Plate members 80 and 81 extending from the end cap 7 adjacent the portion 68 and 69 of the 
cylindrical wall 5 extend to the inner skin 76 of the end cap 66 to close off the end chamber 47 Thus 
chilled air flowing tlirough the side ducts 45 flows into the end chamber 47 over the end cap 7 where it is 
returned hrough the topTeturn ducts 46. A discharge outlet 82 from the tank 3 with a valve 83 extends 
through the end waU 66 for discharging liquid from the tank 3 . 

Returning now to the front end fr ame 14, the inlets 85 to the side ducts 45 and outlets 86 of the top ducts 
erramate m a fi-ont end chamber 87 formed between the front end cap 6, the refrigerating unit 42 and a 
front end cap 67 of the insulating shell 44. The end cap 67 comprises an inner and an outer skin 89 and 
90 respectively retaimng expanded polyurethene insulating material 91 therebetween. The imier and outer 
skins 89 and 90 are secured by pop rivets to the inner frame 26 of the front end frame 14 in similar 



• fashion as the end cup 66 is secured to the rear end frame 15. The lower portion of the chamber 87 is 
defined by a plate member 92 extending from the tank 3 at 68 to the inner skin 89 of the end cap 67. The 
plate members 49 of the side ducts 45 extends to the inner skin 89. The plate members 49 and the plate 
members 57, 58 and 59 of the top ducts 46 extend forwardly to sealably engage the refrigerating unit 42. 
A plate 88 extends to the refrigerating unit from the top portion 69 of the tank 3 to close the top of the 
chamber 87. A partition 94 formed of sheet metal extending from the front end cap 6 divides the chamber 
87 into flow and return chambers 95 and 96 respectively. Thus, air returning through the top ducts 46 is 
delivered into the return chamber 96, where it is in turn delivered into an inlet (not shown) of the 
refrigerating unit 42. Air deUvered from an outlet (not shown) of the refrigerating unit 42 is delivered into 
the flow chamber 95 where it is in turn delivered into the side ducts 45. 

A control panel 97 is provided on the refrigerating unit 42 for controlling the refrigerating unit 42 and m 
turn the temperature of the contents of the tank 3. A gauge 98 displays the operating temperature of the 
refrigerating unit 42. An inlet giill 99 is provided m the refrigerating unit 42 for the intake of make-up air. 

A fan (not shown) is mounted in the refrigerating unit to circulate the air througli the ducts 45 and 46. 
Control circuitry (not shown) for the refrigerating ynit 42 is provided in a housing 104 mounted in the 
front frame 14. 

A manhole inlet 100 closed by a cover 101 is provided to the tank 3. Such inlets will be well known to 
those skilled in the art. Other suitable inlets (not shown) are also provided to tlie tank 3. Chocks 103 of 
bent metal plate material extend through the insulating shell 44 and are welded to the tank 3. 

Suitable temperature sensing probes (not shown) are provided at appropriate locations in the side ducts 
45 and top ducts 46 to monitor the temperature of the flow and return air. The probes are connected to 
appropriate control circuitry (not shown) of the refrigerating unit 42. If desired, probes may also be 
provided in the tank 3 to monitor the temperature of the contents of the tank 3 which would also be 
connected to the refrigerating unit 42. 

In this particular embodiment of the invention, the outer radius of the tank 3 is 1,100 mm. A 
diagrammatic representation of the tank 3 with the side ducts 45 and top ducts 46 is illustrated in Fig. 12. 
The side ducts 45 extend around the outer surface of the tank 5 so that each side duct forms with the 
longitudinal axis 54 of the tank 3 an included angle of 90°. Thus, each side duct 45 covers approximately 
25% of the outer circumference of the transverse cross section of the tank 5, In this case, the width of the 
side ducts between the plates 50 along the outer circumference of the tank, namely the distance e is 1,725 
mm.. The depth d, namely the distance from the plate 49 to the tanlc wall 5 is 50 mm. Each top duct 46 
extends along the outer circumference of the tank 5 a distance g, which in tliis case is 500 mm. Thus, 
each top duct 46 covers approximately 7% of the outer circumference of the transverse cross section of 
the tank 5. The depth of the stiffening hoops 9 is less than the depth of the side ducts 45 to facilitate the 
flow of chilled air tlirough the ducts 45. The dimensions given here are in respect of one specific 
embodiment of the invention. They do not in any way limit the scope of the invention, and it will be 
readily apparent to those skilled in the art that tank containers of other shape, construction and 
dimensions could be provided without departing from the scope of the invention. 

The tank container is constructed as follows. The tank 3 and front and rear end frames 14 and 15 are 
separately constructed. The tank 3 is then mounted to the end frames 14 and 15 by the bearer members 
23 and 38. The plate members 49 and 50 forming the side ducts are then welded to the tank 3, as are the 
plate members 57, 58 and 59 to form the top ducts 46. The plate members 80, 81, 88, 92 and 94 are also 
secured to the tank. The sheet metal inner and outer skins of the insulating shell 44 are provided around 



• the tank and are appropnately secured by the pop rivets to the frames 14 and 15 and bearer members 23 
and 28. Openmgs (not shown) are left in the outer skin at appropriate locations, and polyurethene in 
liquid form IS pumped between the inner and outer skins of the insulating shell 44 througli these openings 
(not shown) until the entire volume between the inner and outer skins is filled with expanded * 
polyurethene. The openings are then closed off by sheet metal patches pop riveted to the outer skin The 
refrigerating unit is mounted in the front frame 14 and the tank is ready for use. 

In use, the controls 97 of the refrigerating unit 42 are set to the desired temperature at which the contents 
ot the tank 3 are to be retamed. The refrigerating unit 42 is then activated. Cliilled air is ddivered from 
the refrigerating unit to flow through the side ducts 45 and into the chamber 47 around the end cap 7 of 
the tank 3 . The chilled air returns through the top ducts 46 where it is deUvered into the refrigerating unit 
for rechilhng and recirculation. & 

While the insulating shell has been described as being of particular shape, size and construction h could 
be ot any other desired shape or construction. The outer skin . of the insulating shell could be of any other 
material besides sheet metal, and indeed, in certain cases, it is envisaged that h may be fibreglass or any 
other suitable plastics matenal. Similarly, the plate members 40 and 50 and 57 58 and 59 of the side and 
top ducts 45 and 46 respectively may be of any other material besides sheet metal. For example they may 
also be of fibreglass material or any other plastics material as desired. Needless to say any other suitable 
insulating matenal could be used besides expanded polyurethene. Indeed, in certain cases, it is envisaged 
that a powder or granular msulating material could be used without departing from the scope of the 
invention. Needless to say, any other suitable msulating material or medium could be used Indeed where 
the insulating material is a self supporting material, in certain cases the outer skin may be dispensed with 
as could some or all of the plate members which form the ducts 45 and 46. In which cases the ducts 
would be formed merely by the tank waU and insulatmg shell. In other cases, it is envisaged that the outer 
skin may be used as a mould to form the insulating shell and then dispensed with. 

While the tank container has been described as having two return top ducts, in certain cases it is 
envisaged that a single top duct may be provided, and indeed, m certain cases more than two top ducts 
could be provided. *^ 

While the top ducts and side ducts have been described as being separated by the adjacent plate member 
50, any other suitable means to separate the top and side ducts could be used. For example in certain 
cases It IS envisaged that the msulating material may abut the cyUndrical wall of the tank between the too 
and Side ducts. ^ 

be appreciated.that in all cases it will not be necessary for each side duct to cover approximately 
25 /o of the outer circumference of the transverse cross section of tlae tank. In certain cases it is 
envisaged that each side duct will only cover 1 0% of the tanlc, in wliich case, it is envisaged that adequate 
chiUing would be achieved. However, it is believed that better results are achieved when each side duct 
covers at least 15% of the circumference of the transverse cross section of the tank. Needless to say it 
will be appreciated that if desired the side ducts could cover more than 25% of the outer circumference of 
the transverse cross section of the tank. 

It is envisaged that while each top duct covers approximately 7% of the outer circumference of the 
transverse cross section of the tank, adequate results would be achieved if each top duct covered as low 
as 2/o ot the. outer circumference of the transverse cross section of tlie tank. However, it is believed that 
better results are achieved when each top duct covers at least 5% of the outer ckcumference of tlie 
transverse cross section of the tank. Needless to say, the top ducts could cover more than 7% of the 



outer circumference of the transverse cross section of the tank. 

Indeed, in certain cases, it is envisaged that one or more ducts could be provided extending longitudinally 
along the lower portion of the tank between the two side ducts. These ducts may eitlier carry the heat 
transfer medium in the flow direction or the return direction. Further, it is envisaged that further ducts 
extending longitudinally of the tank could be provided between the two top ducts. These ducts could 
carry the heat transfer medium either in the flow or return direction. 

Further, it will be appreciated- that while the tank container has been described as comprising a 
cylindrical tank. (^) a tank of any shape or construction could be provided, for example, a tank of 
square or rectangular section or any other cross section, for example, hexagonal, octagonal or the like. It 
will also be appreciated that end frames other than those described could be provided. Indeed, in certain 
cases, it is envisaged that the end frames may be joined by longitudinally extending members which would 
extend between the upstanding members and/or top and bottom cross members, and/or corner castings. 
Additionally, it is envisaged in certain cases that longitudinal strengthening ribs may be provided on the 
tank, and these may extend, if desired between the bearer members. In fact, in certain cases, it is 
envisaged that the bearer members may be mounted on the strengthening ribs. It is also envisaged that 
beat exchanging plates may be provided in the top and side ducts, for example, it is envisaged that a 
plurality of longitudinal plate members or otherwise directed plate members may extend from the tank 
wall into the top and side ducts to further facilitate heat exchange between the tank and cooling medium. 
It will also be appreciated in certain cases that the heat exchanging plates may extend between the tank 
wall and the plate members 49 and 57 of the side and top ducts respectively. 

Needless to say, any other suitable refrigerating unit could be used besides that described. Indeed, in 
certain cases, it is envisaged that the tank may be provided without a refrigerating vuiit, and the t^ 
would thus be suitable for connecting into an independent refrigerating system, such as, for example, a 
refrigerating system provided on board a ship, or a refrigerating system provided on a truck or rail car or 
the hke. In which case, appropriately constructed inlets and outlets would be provided to the side ducts 
45 and top ducts 46, or in the end cap of the insulating shell adjacent the front end frame for connecting 
to such an independent refrigerating system. 

Furthermore, it will be appreciated that a front end frame of any other shape or construction could be 
provided. Indeed, where a different refrigerating unit of a different shape or construction is provided, it is 
envisaged that a frame of appropriate shape and constmction would be used to house the refrigerating 
unit. 

It is also envisaged that where die tank container is provided without an inbuilt refrigerating unit, the 
front end frame could be constructed similarly to the rear end frame, and in which case, a single inlet and 
outlet would be provided for the cooling medium. This mlet and outlet would be connected to the side 
and top ducts 45 and 46 respectively. 

Needless to say, side and top ducts of other shape and construction could be provided without departing 
from tlie scope of tlie invention. 

Furthermore, while the end frames have been described as being constructed to ISO standard and that tlie 
entire tank container has been constructed to ISO standards, it could be constructed to any other 
standards. Indeed, it is envisaged that the tank container could be constructed so that it would be suitable 
for mounting i^) on a swap body truck. 



It is also envisaged that while the tank container has been described as comprising a chamber for the 
chilled air in front and end thereof, the chambers, in certain cases, may be dispensed with. Needless to 
say, while the tank has been described as comprising dished ends which are of convex constaiction, in 
certain cases, it is envisaged that the tank may be provided with dished ends which would be of concave 
construction or in certain cases flat ends. 

Needless to say, it will be appreciated that while it may be preferable for the insulating shell to be 
substantially cylindrical or in the case of a tank of other construction to substantially follow the cross 
sectional profile of the tank, this is not necessary. The outer shell could be of any other shape or 
construction or any other cross section, for example, rectangular cross section, square cross section, 
hexagonal cross section. 

Needless to say, wliile air has been described as being the heat transfer medium, any other suitable heat 
transfer medium could be provided, for example, a liquid heat transfer medium could.be used such as 
water or any other gas. 

It will also of course be appreciated that the heat transfer medium could be circulated in the reverse 
direction, for example, the heat transfer means could be arranged to flow along the top ducts and return 
along the side ducts. Needless to say, while the tank container has been described as being a refrigerated 
insulated tank container, it could be provided as a heated insulated tank container, in which case, the heat 
transfer medium would be heated instead of cooled, and the heat transfer medium could be heated by a 
suitable heatmg means mounted on the tank container, for example in place of the refi-igerating unit. 
Alternatively, the tank container could be connected to an independent heating system for heating the 
heat transfer medium. 

Claims (English) 

• LA temperature controllable tank container (1) of the type comprising a tank (3) mounted 
between a pair of end frames (14, 15), and an insulating shell (44) extending round the tank (3) and 
substantially enclosing the tank (3), longitudinally disposed, elongated ducts (45, 46) being 
provided between the insulating shell (44) and the tank wall (5) for carrying a heat transfer medium 
in one direction and for returning the heat transfer medium in the other direction along the taiok (3), 
and communicating means (47) at one end (7) of the tank to connect the duct (45) carrying the 
heat transfer medium in one direction with the duct (46) carrying the heat transfer medium in the 
other direction, the ducts (45, 46), at the other end (6) of the tank (3), terminating in a respective 
inlet (85) and outlet (86) for connecting to a heating or cooling means (42), characterised in that, 
two longitudinally disposed, elongated side ducts (45) are provided for carrying the heat transfer 
medium in one direction, one of the side ducts (45) being provided on one side of the tank (3) and 
the other side duct (45) being provided on the opposite side of the tank (3), the side ducts (45) 
being pro vided in substantially similar locations on their respective sides of the tank (3), and the 
insulating shell (44) abuts a lower portion (68) of the tank wall (5) between the side ducts (45). 

• 2. A tanlc container as claimed in Claun 1 characterised in that the duct (46) for carrying the heat 
transfer medium in the other direction is provided by at least one longitudinally disposed, elongated 
top duct (46) extending along the top of the tank (3). 

• 3. A tank container as claimed in Claim 1 or 2 characterised in that the side ducts (45) are arranged 
so that a longitudinal centre line (52) of each duct (45) co-incides with a horizontal plane (53) of 
the tank which extends through a longitudinal centre line (54) of the tank (3). 

• 4. A tanlc container as claimed in any preceding claim characterised in that each side duct (45) 
extends over at least 10% of the outer circumference of the transverse cross section of the tank (3). 



• 5. A tank container as claimed in any preceding claim characterised in that each side duct (45^ is of 
arcuate cross section. \ / 

• 6. A tank container as claimed in any of Claims 2 to 5 characterised in that a pair of top ducts (46) 
are provided, the top ducts (46) being equi-spaced on either side of a central vertical plane (105) of 
the tank (3), each top duct (46) extends over at least 2% of the outer circumference of the 
transverse cross section of the tank (3). 

• 7. A tanlc container as claimed in any preceding claim characterised in that the tank (3) is of 
cylindrical construction having an elongated cylindrical portion (4) closed by end caps (6 7) the 
msulatmg shell (44) being of partly cylindrical construction- (65) and extends around the tank and 
abuts portions (68, 69) of the tank (3), and a top portion (64) of the insulating shell (44) extends 
upwardly to form each top duct (46). 

• 8. A tank container as claimed m Claim 7 characterised in that the insulating shell (44) comprises a 
heat insulating material (75) disposed between an outer skin (71) formed of sheet material and an 
mner skm formed by portion of the tank wall (5) and plate members (49, 50, 57 58 59) which 
form the ducts (45, 46). ■ » , / 

• 9. A taiik container as claimed in any preceding claun characterised in that the insulating shell (44) 
is closed at one end by an end cap (66) spaced apart from the end cap (7) of the tank (3) to form 
the commumcating means (47), the end cap (66) being of a heat insulating material 

• 10. A taiik container as claimed in any preceding claim characterised in that a cooling means (42) 
provided by a refrigerating umt (42) to cool the heat transfer medium is mounted in the end frame 
(14) adjacent tjie mlet (85) and outlet (86) of the ducts (45, 46), the refrigeratmg unit (42) bein- 
comiected to the mlet (85) and outlet (86) for circulation of the heat transfer medium through the 
side (45) and top ducts (46), means to circulate the heat transfer medium being provided so that 
the heat transfer medium is delivered from the refrigerating unit (42) to the side ducts (45) and 
returned to the refrigerating unit tlirough each top duct (46). 

Claims (French) 

• 1 . Conteneur citerne a temperature controlee (1) du type comportant une citerne (3) montee entre 
une paire de cadres d;extremites (14, 15), et une coque isolante (44) s'etendant autour de la citerne 

3) et enfermant sensiblement la citerne (3), des conduites aUongees disposees lon^itudinalement 
(45 46) etant prevues entre la coque isolame (44) et la parol de la citerne (5) aiSn de transporter un 
tiuide de transfert de chal^ur dans une direction et afin de renvoyer le fluide de transfert de chaleur 
dans 1 autre direction le long du reservoir (3), et des moyens de communication (47) a une 
extremite (7) de la citerne afm de relier la conduite (45) transportant le fluide de transfert de 
chaleur dans une direction a la conduite (46) transportant le fluide de transfert de chaleur dans 
1 autre direction, les conduites (45, 46), a I'autre extremite (6) de la citerne (3), se terminant en une 
entree (85) et une sortie (86) respectives pour raccordement a des moyens de chaufFage ou de 
refroidissement (42), caracterise en ce que deux conduites laterales allongees disposees 
longitudinalement (45) sont prevues afin de transporter le fluide de transfert de chaleur dans une 
direction, une des conduites laterales (45) etant prevue sur un cote de la citerne (3) et I'autre 
conduite laterale (45) etant prevue sur le cote oppose de la citerne (3), les conduites laterales (45) 
etant prevues dans des emplacements similaires sur leurs cotes respectifs de la citerne (3) et la 
coque isolante (44) bute contre une partie inferieure (68) de la parol de citerne (5) entre les 
conduites laterales (45). 

• 2. Conteneur citerne selon la revendication 1, caracterise en ce que la conduite (46) destinee a 
transporter le fluide de transfert de chaleur dans I'autre direction est pourvue d'au moins une 
condmte superieure aUongee disposee longitudinalement (46) s'etendanl le long du sommet de la 
citerne (3). 



• 3. Conteneur citerne selon la revendication 1 ou 2, caracterise en ce que les conduites laterales (45) 
sont disposees de telle sorte que un axe longitudinal (52) de chaque conduite (45) coincide avec un 
plan horizontal (53) de la citerne qui passe par un axe longitudinal (54) de la citerne (3). 

• 4, Conteneur citerne selon Tune quelconque des revendications precedentes, caracterise en ce que 
chaque conduite laterale (45) s'etend sur au moins 10% de la circonference exterieure de la section 
transversale de la citerne (3). 

• 5. Conteneur citerne selon Tune quelconque des revendications precedentes, caracterise en ce que 
chaque conduite laterale (45) est de section courbe. 

• 6. Conteneur citerne selon Tune quelconque des revendications 2 a 5, caracterise en ce qu'il est 
prevu une pmre de conduites superieures (46), les conduites superieures (46) etant espacees de 
maniere equidistante de chaque cote d'un plan vertical central (105) de la citerne (3), chaque 
conduite superieure (46) s'etendant sur au moins 2% de la circonference exterieure de la section 
transversale de la citerne (3). 

• 7, Conteneur citerne selon Tune quelconque des revendications precedentes, caracterise en ce que 
la citerne (3) est de construction cylindrique ayant une partie cylindrique allongee (4) fermee pai* 
des couvercles d'extreraite (6, 7), la coque isolante (44) etant de construction partiellement 
cylindrique (65) et s'etend autour de la citerhe et butte contre des parties (68, 69) de la citenie (3), 
et une partie superieure (64) de la coque isolante (44) s'etend vers le haut afin de former chaque 
conduite superieure (46). 

• 8. Conteneur citerne selon la revendication 7, caracterise en ce que la coque isolante (44) comporte 
un materiau d'isolation thermique (75) dispose entre un revetement exterieur (71) forme par un 
materiau en feuille et un revetement interieur forme par une partie de la paroi de la citeme (5) et 
des elements en plaque (49, 50, 57, 58, 59) qui forment les conduites (45, 46). 

• 9. Conteneur citerne selon Tune quelconque des revendications precedentes, caracterise en ce que 
la coque isolante (44) est fermee a une extremite par un couvercle d'extremite (66) espace du 
couvercle d'extremite (7) de la citerne afin de fomier les moyens de communication (47), le 
couvercle d'extremite (66) etant en materiau d'isolation thermique. 

• 10, Conteneur citerne selon Tune quelconque des revendications precedentes, caracterise en ce que 
des moyens de refroidissement (42) constitues par une unite de refrigeration (42) destinee a 
refroidir le fluide de transfert de chaleur sont montes'dans le cadre d'extremite (14) adjacent a 
Tentree (85) et a la sortie (86) des conduites (45, 46), I'unite de refrigeration (42) etant reliee k 
I'entree (85) et a la sortie (86) afm de faire circuler le fluide de transfert de chaleur au tiravers des 
conduites laterales (45) et superieures (46), des moyens destines a faire circuler le fluide de 
transfert de chaleur etant prevus de telle sorte que le fluide de transfert de chaleur est delivre par 
I'unite de refrigeration (42) aux conduites laterales (45) et renvoye a I'unite de refrigeration par 
chaque conduite superieure (46), 

Claims (German) 

• 1 . Temperierbarer Tankcontainer (1) des Typs mit einem Tank (3), der zwischen einem Paar von 
Endralimen (14, 15) montiert ist, und mit einer Isolierhiille (44), die um den Tank (3) herum 
veriauft und diesen (3) im wesentUchen umsclilieBt, mit in Langsrichtung angebrachten langUchen 
Kanalen (45, 46), die zwischen der IsolierhuUe (44) und der Tankwandung (5) zur Fiihrung eines 
Warmeubertragungsmediums in einer Richtung und zur Ruckfuhrung des 
Warmeiibertragungsmediuras in der anderen Richtung langs des Tankes (3) vorgesehen sind, und 
mit Verbindungseinrichtungen (47) an einem Ende (7) des Tanks zur Verbmdung des Kanals (45) 
zur Fulirung des Warmeubertragungsmediums in einer Richtung mit dem Kanal (46) zur Fiihrung 
des Warmeubertragungsmediums in der anderen Richtung, wobei die Kanale (45, 46) am anderen 
Ende (6) des Tanks (3) in einem entsprechenden EinlaB (85) und AuslaB (86) zura AnschluB an 



Heiz- Oder KuhJeinrichtungen (42) enden, dadurch gekennzeichnet, daB zwei in Langsrichtung 
verlaufende, langliche Seitenkanale (45) zurFulirung des Warmeubertragungsmediums in einer 
Richtung vorgesehen sind, wobei eiuer der Seitenkanale (45) auf der einen Seite des Tanks (3) und 
der andere Seitenkanal (45) auf der gegeniiberliegenden Seite des Tanks (3) angeordnet ist und die 
Seitenkanale (45) in ira wesentlichen ahnlichen Lagen auf ihrer jeweiligen Seite des Tanks (3) 
vorgesehen sind, und daB die Isolierhulle (44) zwischen den Seitenkanalen (45) an einem unteren 
Abschnitt (68) der Tankwandung anliegt. 

2. Tankcontanier nach Anspruch 1, dadurch gekennzeichnet, dal3 der Kanal (46) zur Fuhmng des 
Warmeubertragungsmediums in die andere Richtung durch wenigstens einen in Langsrichtung 
angebrachten, langlichen oberen Kanal (46) gebildet wird, der langs der Oberseite des Tanks O) 
verlauft. 

3. Tankcontainer nach Anspruch 1 oder 2, dadurch gekennzeichnet, da)3 die Seitenkanale (45) so 
angeordnet sind, daC eine Langsmittellinie (52) jedes Seitenkanales (45) in einer horizontalen 
Ebene (53) des Tanks liegt, die durch eine Langsmittellinie (54) des Tanks (3) verlauft. 

4. Tankcontainer nach einem der vorhergehenden Anspruche, dadurch gekennzeichnet' daB jeder 
Seitenkanal (45) sich uber wenigstens 10% des AuBenurafangs des in Querrichtung verlaufenden 
Querschnitts des Tanks (3) erstreckt. 

5. Tankcontainer nach einem der vorhergehenden Anspriiche, dadurch gekennzeichnet, daB jeder 
Seitenkanal (45) einen gewolbten Querschnitt aufweist. 

6. Tankcontainer nach einem der Anspruche 2 bis 5, dadurch gekennzeichnet, daB ein Paar von 
oberen KanSlen (46) vorgesehen ist, wobei die oberen Kanale (46) auf beiden Seiten einer 
vertikalen Mittelebene (105) des Tanks (3), abstandsgleich angeordnet sind und jeder obere Kanal 
(46) sich uber wenigstens 2% des AuBenumfangs des in Querrichtung verlaufenden Querschnitts 
des Tanks (3) erstreckt. 

7. Tankcontainer nach einem der vorgehenden Anspruche, dadurch gekennzeichnet, daC der Tank 
(3) als zyliiidrische Konstruktion ausgefiihrt ist, die einen langlichen zylindrischen Abschnitt (4) 
auftveist, der durch Enddeckel (6, 7) versclilossen ist, daB die Isolierhulle (44) als teilzylindrische 
Konstruktion (65) ausgefulirt ist und sich um den Tank erstreckt sowie an Abschnitten (68 69) des 
Tanks (3) anliegt, und daB ein oberer Absclinitt (64) der Isolierhulle (44) zur Ausbildung jedes 
oberen Kanales (46) sich nach oben hin ausweitet. 

8. Tankcontainer nach Anspruch 7, dadurch gekennzeichnet, daB die Isolierhulle (44) ein 
Warmeisolationsmaterial (75) aufweist, das zwischen einer AuBenhaut (71), die aus Bandmaterial 
geformt ist, und emer Inn^nhaut aufgenomraen ist, die von einem Abschnitt der Tankwanduno (5) 
und von Plattenelementen (49, 50, 57, 58, 59), welche die Kanale (45, 46) ausbilden, gebildet°wird. 

9. Tanlccontainer nach einem der vorhergehenden Anspruche, dadurch gekennzeichnet daB die 
Isolierhulle (44) an ilirem einen Ende mittels eines Enddeckels (66) geschlossen wird, der in einem 
Abstand vom Enddeckel (7) des Tanks (3) angebracht ist, um die Verbindungseinrichtungen (47) 
auszubilden, wobei der Enddeckel (66) aus warmeisolierendem Material besteht. 

10. Tankcontainer nach einem der vorhergehenden Anspriiche, dadurch gekennzeichnet, daB eine 
von einer Kiilileinheit (42) zum Abkuhlen des Warmeubertragungsmediums gebildete 
Kuhleinrichtung (42) in dem Endrahmen (14) montiert ist, der dem EinlaB (85) und AuslaB (86) der 
Kanale (45, 46) benachbart ist, wobei die Kuhleinlieit (42) an den EinlaB (85) und den AuslaB (86) 
zur Zkkulation des Warmeubertragungsmediums durch die Seitenkanale (45) und die oberen 
Kanale (46) angesclilossen ist, und daB Einrichhingen zur Zirkulation des 

Warmeubertragungsmediums vorgesehen sind derart, daB das Warmeiibertragungsmedium von der 
Kiihleinheit (42) zu den Seitenkanalen (45) und zuriick zur Kuhleinheit durch jeden oberen Kanal 
(46) gefbrdert wird. 



